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Abstract  

Measurement of teacher competence through TPACK is very important to do. However, the 

majority of the instruments used to measure TPACK for elementary school teachers are not yet in line 

with the needs of the 21st Century. This study aims to develop a TPACK instrument for elementary 

school teachers in a valid and reliable Mathematic lesson. This study uses the quantitative research. The 

study sample involved 1490 teacher in elementary school, grade IV, V, and VI teachers from state and 

private elementary schools with A level of accreditation, spread across fourteen sub-districts in the 

Kabupaten Bogor. Data analysis techniques use Winsteps 4.0.1. So that, overall, this instrument can be 

used to measure TPACK of elementary school teachers in the content of mathematics lessons. This 

instrument can be used to map teacher competencies based on TPACK values. Furthermore, if there are 

some weaknesses in the 7 aspects of the TPACK, policy makers can determine the follow-up that needs to 

be determined to further improve the competence of elementary school teachers. The dimensions that 

stand out in this research are lesson content, teaching approach, technology, pedagogy, content, and 

mathematics. 
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Introduction 

The development of science and technology brings the industrial revolution 4.0. Klaus Schwab 

describes the industrial revolution as an era where individuals move using digital technology and reality 

in their activities and managing their lives (Xu et al., 2018). The term industry 4.0 refers to the era of the 

physical, biological, and digital dimensions forming a blend that is difficult to distinguish (Putrawangsa 

& Hasanah, 2018). Today, digital technology affects the education system (Hy et al., 2015). Ttechnology 

has a positive impact on learning, one of which is in mathematics (Sintawati & Indriani, 2019). 

Technology, becomes one of the important elements in teaching Mathematics to improve students' 

understanding (Niess et al., 2009).  

 

Mathematical knowledge that is integrated into technology must be instilled since students are in 

elementary school (Ling Koh et al., 2014). Fusarelli (2008) emphasized that teachers' pedagogical 

abilities and the use of information and communication technology as instructional tools are factors that 

help teachers and schools meet the challenges of preparing students to improve the skills needed in the 

21st century. The results of this study are also supported by the results of research Tay, Lim, Koh (2012) 

and Hennessy, Ruthven and Brindley (2005) which states that the use of ICT will increase the 
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understanding of the content of knowledge and pedagogical abilities of teachers in learning mathematics 

(Ariani, 2015). 

 

The Indonesian Ministry of National Education requires that every teacher in Indonesia must 

have standard competencies, which include; mastery of knowledge (content), technology, pedagogy, 

culture, humanity, nationality and civilization (Nasional et al., 2012). These requirements are in 

accordance with the objectives of 21st century education, namely education is directed to develop 

mathematics and natural sciences accompanied by social and human sciences (humanities) that are 

balanced with technology (Badan Standar Nasional Pendidikan, 2010).  

 

In order to achieve this goal, the Indonesian Ministry of Education and Culture held a Teacher 

Competency Test (UKG). The results of the National UKG show that the competence of primary school 

teachers in Indonesia is below the average, with an average score of 42.06 and in 2013 with an average 

score of 42.5 at the national level (Das et al., 2009). Based on these data, education in Indonesia needs to 

improve, guru harus memiliki kesadaran mendedikasikan dirinya meningkatkan kemampuan four teacher 

competencies that adapt to technological developments (Richardo, 2016). 

 

In principle, teacher knowledge of integrating technology in mathematics learning can be 

measured using the Technological Pedagogical Content Knowledge framework (TPACK) (Niess et al., 

2009). TPACK itself originated from Shulman's idea of Pedagogical Content Knowledge (PCK), then 

Mishra and Koehler added a technological aspect to PCK (Koh et al., 2015). TPACK is a framework of 

knowledge needed by teachers to integrate technology in learning effectively (Koehler, 2006). The 

knowledges in question are: (1) Technological Knowledge (TK) which includes knowledge in utilizing 

technology, (2) Pedagogical Knowledge (PK) in managing students and learning in class, and (3) Content 

Knowledge (CK), knowledge of the material being studied or taught to students, and knowledge of the 

relationship between the first three knowledges in facilitating students to learn (Harris et al., 2009). 

Subsequently, the three main component bases of TPACK developed into seven components; Content 

Knowledge (CK), Pedagogical Knowledge (PK), Technological Knowledge (TK), Technological  

Pedagogical Knowledge (TPK), Technological Content Knowledge (TCK), Pedagogical Content 

Knowledge (PCK), and Technological  Pedagogical  Content  Knowledge (TPACK)(Koehler et al., 

2017).  

Several studies related to measuring TPACK capabilities have been carried out, including 

research to measure the TPACK of prospective Mathematics teachers in learning (Pramuk, Ergun, Cakir, 

Yilmaz, & Ayas, 2013; Purwaningsih & Yuliati, 2015; Schmidt et al., 2009; Sholihah, Yuliati, & 

Wartono, 2016; Srisaswasdi, 2012; Sumarsono, Malik, & Hernandez, 2014). Other studies to measure the 

TPACK of teachers in secondary schools include (Gunawan et all., 2020; Gao et al., 2011; Listiawan & 

Baskoro, 2015; Patra & Guha, 2017; Rafi & Sabrina, 2019). Referring to these studies, the authors are 

interested in developing the TPACK instrument which aims to measure the TPACK of elementary school 

teachers in Mathematics, this is because there are not many studies that measure the TPACK of 

elementary school teachers, especially Mathematics.  

 

This study is a study that modifies the TPACK instrument sourced from the seven previous 

TPACK components. The instrument uses a Likert scale questionnaire of 1 to 5. The Likert scale is a 

psychometric scale commonly used in questionnaires and the most widely used in survey research 

(Pilihan et al., 2015). Scarvia B. Anderson stated that the instrument is said to be valid if the instrument 

can measure what it is intended to measure (Caturiyati, 2013). To be valid, the instrument must have a 

scale (Perera et al., 2018). The purpose of this study was to obtain information about the TPACK ability 

of elementary school teachers in mathematics. Furthermore, TPACK research can be used as a reference 

in improving the quality of education (Jang & Tsai, 2012). The government can determine teacher 

professionalism development policies by referring to the TPACK measurement (Desstya, 2018).  
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Method  

Research based on post-positivism paradigm with quantitative type using survey methodology, 

technical data collection with a Likert scale questionnaire method 1 to 5. The sample was selected by 

simple random sampling based on the consideration of schools that have A accreditation and use the 2013 

Curriculum. Simple random sampling is a technique of taking samples from each population unit by 

providing equal opportunities and in practice it is done by lottery or random numbers (Triyono, 2003). 

The number of responses in this study was 1490 elementary school teachers in fourteen areas of Bogor 

Regency. The modified instrument consists of 43 items to measure the TPACK ability. 

 

Table 1: The TPACK instrument grid for elementary school teachers for math subjects 

 

In this study, the data were analyzed by Rasch modeling using Winsteps software version 4.0.1. 

Rasch modeling was chosen as data processing because it can overcome the basic difficulty of 

quantitatively weighting latent qualitative phenomena (Wibisono, 2019). The advantages of the Rasch 

model can meet the five principles of the measurement model, namely: (1) can provide a linear scale with 

equal intervals, (2) predict the missing data, (3) has an estimation accuracy. (4) detect model precision,  

and (5) produce a standard error measurement value for the instrument used so that the calculation 

accuracy occurs (Sumintono, 2016). 

 

 

Finding 

The analysis was carried out with data sourced from 1490 elementary school teachers and 43 

items. Data tabulated in Ms. software. Excel to then be converted and analyzed with the help of Winstep 

Aspect of TPACK Indicator Item Total 

Pedagogical  

Knowledge (PK)  

Understanding of using models, strategies, learning 

methods to present/teach subjects 

1, 2, 3, 4, 5, 6, 7, 

8 
    8 

Content Knowledge 

(CK) 

Good mastery of the material with the latest and 

accurate references 

32, 33, 34, 35, 

36, 37, 38 
    7 

Technological 

Knowledge (TK) 

Knowledge of how to design learning media, using 

MS word to document learning administration 

(designing lesson plans and syllabus), understanding 

accessing the internet, displaying teaching materials in 

powerpoint (PPT) form 

16, 17, 18, 19, 20, 

21, 22, 23, 24 
    9 

Pedagogical Content 

Knowledge (PCK) 

Knowledge of the use of analogies in teaching and 

providing concrete examples in everyday life so that 

the material is easy to understand. 

25, 26, 27, 28      4 

Technological 

Pedagogical 

Knowledge (TPK) 

Student learning by using ICT as a cognitive tool, and 

an assistant in finding references to create learning 

tools. ICT also supports collaborative learning. 

29, 30, 31      3 

 

Technological 

Content Knowledge 

(TCK) 

Knowledge of the selection of suitable media to be 

used based on the material being studied, for example, 

learning videos are used to explain abstract material 

9, 10, 11, 12, 13, 

14, 15 
     7 

Technological 

Pedagogical Content 

Knowledge(TPACK ) 

Knowledge of the use of various learning media in 

facilitating teachers in teaching a material. 

39, 40, 41, 42, 

43 
    5 

Total       43 
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4.0.1 software. Rasch modelling data processing with the help of Winstep to find out; unidimensionality, 

monotonic nature, item fit and person fit on Wright's map, statistical summary analysis table, and test 

information function analysis on the TPACK instrument for elementary school teachers for Mathematics. 

 

One of the advantages of Rasch modeling is unidimensional measurements. Unidimensional is 

used to find out whether the instrument measures what it is supposed to measure (Propagation, 2018). In 

this study, the instrument aims to measure the TPACK of elementary school teachers for Mathematics 

subjects. Matlock and Turner (2016) states unidimensionality as a measuring dimension that only 

measures one characteristic among test takers (Sumintono, 2016). Unidimensional is the core determinant 

of parameter estimation (Sinnema et al., 2017). Evidence of internal consistency can be determined by 

unidimensional  (Huberty et al., 2013). The fulfillment of the construct validity test that can measure the 

latent construct is a basic requirement of an instrument. In Rasch modeling, these conditions are met for 

unidimensional verification and local independence. The results of unidimensional calculations on a scale 

of 1 to 5 are shown in table 2 below: 

 

                                        Table 2: Unidimensional scale 1 to 5 

Unidimensionality can be seen in the "raw variance explained by measure" which is located in the 

"observed" column. The results in table 2 show the unidimensionality of 38.8%. The requirements for the 

instrument to meet unidimensionality have a value greater than 20% (Shih et al., 2013). This means that 

the unidimensional value of the TPACK instrument with a Likert scale of five categories meets the 

requirements. Furthermore, to prove construct validity, it can be proven through dimensional analysis. 

The Eigenvalue units column is used to prove the dimensional analysis (Huberty et al., 2013). In table 2, 

the eigenvalue units are sequentially: 63.1, 56.3, 51.56, 45.33, and 44.2. Another proof for 

unidimensionality is to look at the unexplained variance (Sinnema et al., 2017) revealed that the criteria 

for the Eigenvalue units in the observed column are less than 15%. Table 2 shows the variance values that 

cannot be explained sequentially, namely: 4.3%, 3.8%, 3.5%, 3.1%, and 3.0%. The value of variance is 

very strong if it is in the range of 3-5% (Seol, 2016). It can be concluded that the TPACK instrument for 

elementary school teachers for science subjects empirically fulfills construct validity. 

 

The use of a Likert scale in this research instrument needs to be verified so as not to confuse the 

respondents. For this reason, it is necessary to analyze the validity of the rating scale. Verification of the 

rating scale on the instrument used can be analyzed using Rasch modeling (Propagation, 2018). The 

monotonic nature of Rasch Modeling aims to analyze whether respondents can distinguish alternative 

answer choices and verify the level of agreeing response based on a five-point scale (Sulaeman, n.d. 

2020). Testing the measurement rating scale on the Winsteps program, using Rating (partial credit), 

results are shown on the average value (observed average) and Andrich Threshold (Sumintono, 2014). 

Linacre (2011) confirms the Rasch-Andrich threshold to determine the size of the rating validity by 

showing the transition of respondents in making decisions. 

 

The monotonic nature of the Rasch modeling of the development of the TPACK instrument using 

a five-category Likert scale is shown in table 3 below:  
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Table 3: Five-category Likert Scale 

Alternative Answer Options 

      1        2        3     4          5 

Strongly disagree disagree Just agree Agree Strongly agree 

 

Testing the emotional condition of respondents in verifying answer preferences with a five-

category Likert scale can be seen in the monotonic nature table through the Andrich Threshold below: 

 

                        Table 4: Monotonism via Andrich Threshold 

   

Winsteps analysis shows that the Andrich Threshold value moves monotonically from NONE to 

the negative logit direction (-2.28) and leads to the positive logit (2.01). The Observed Average column 

shows an increase in value from a large negative value to a large positive value. The logit value starts at -

0.78 for the choice of category one (very bad), -0.11 for the choice of category two (not good), 0.37 for 

the choice of category three (good enough), 0.98 for the choice of category four (good), and 1.59 for the 

fifth choice category (very good). The increase in the logit value indicates that respondents can 

distinguish alternative answer choices and verify respondents who agree based on a five-category scale 

(Sulaeman, n.d.).  

 

Another advantage of Rasch modeling in addition to providing unidimensional and monotonic 

measurements is that it can see the quality of the item fit with the model (item fit), describes whether the 

item is functioning normally performs a measurement. The reference for seeing fit items is by looking at 

the Outfit Mean Square (MNSQ) value, Outfit Z Standard Estimate (ZSTD), and Point Measure 

Correlation. (DiStefano & Morgan, 2010). These three references can be used to check the mismatch 

index. MNSQ can be accepted or declared fit when it is at a value of 0.5 logit-1.5 logit (Seol, 2016). 

ZSTD is acceptable if it is in the value of -1.96 logit to +1.96 logit (Gomez et al., 2012). Point Measure 

Correlation criteria can be accepted in the range of 0.32 logit < x < 0.8 logit (Boone & Noltemeyer, 

2017). This study tested 43 items on the TPACK instrument for elementary school teachers for 

Mathematics. The results of the analysis using the Winsteps version 4.0.1 program obtained 38 items that 

were declared fit and 5 items that were not fit are presented in table 5 below:  

 

Table 5: Items fit and items do not fit five categories Likert scale 

Nilai outfit MNSQ  
Nilai PT-Measure 

Correlation   
Misfit Item fit 

0,68 logit to 1,48 

logit 

0,50 logit to 0,64 

logit 

B5, B9,B10, 

B11, B27 

B1,B2,B3,B4,B6,B7,B8,B12,B13, 

B14,B15,B16,B17,B18,B19,B20, 

B21,B22,B23,B24,B25,B26,B28, 

B29,B30,B31,B32,B33,B34,B35, 

B36,B37,B38,B39,B40,B41,B42, B43 

Total  5 38 
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Based on table 5, information is obtained regarding the suitability of items with the model, 

namely there are 38 items that fit the model on a five-category Likert scale. There are 5 items that do not 

match the model, namely: B5, B9, B10, B11, and B27. The MNSQ values sequentially start from 0.68 

logit to 1.48 logit and the PT-Measure Correlation value is in the range of 0.50 logit to 0.64 logit. It was 

decided that five items that did not fit were dropped out or not used. 

 

Through Rasch modelling, it can be seen that teachers have inappropriate response patterns. The 

pattern of inappropriate responses is the discrepancy of the answers given based on their abilities 

compared to the ideal model (Sumintono, 2014). The pattern of inappropriate responses is the discrepancy 

of the answers given based on their abilities compared to the ideal model (Sulaeman, n.d.). To detect 

unsuitable teachers or non-fit persons by looking at the MNSQ, ZSTD, and Point Measure Correlation 

values (Boone & Noltemeyer, 2017). The value criteria used are: for MNSQ the accepted value is 0.5 < 

MNSQ < 1.5, the ZSTD value is -2.0 < ZSTD < +2.0, and for the PT-Measure Correlation value 0.4 < Pt 

Measure Corr < 0.85 (Bambang Sumintono & Wahyu Widhiarso, 2015).  Note that the sample size can 

affect the ZSTD value. Large samples will produce ZSTD values above 3, some experts recommend not 

using the ZSTD value if the sample size to be calibrated is N > 500 (Bambang Sumintono & Wahyu 

Widhiarso, 2015). In this study, to determine person fit, the researcher used the MNSQ outfit outfit 

criteria. The results of the analysis with winsteps obtained the data of person fit and not fit as follows: 

 

Table 6: Person fit and Person not fit five categories Likert scale 

Nilai outfit MNSQ (Person fit) Nilai PT-Measure Correlation (Person fit) Person Misfit Person fit 

0,55 logit to 1,42 logit 0,46 logit to 0,60 logit 584 906 

 

Based on table 6, it is obtained that there are 584 people who do not fit and who are fit 906 

responses. The Outfit NNSQ value sequentially starts from 0.55 logit to 1.42 logit and the PT-Measure 

Correlation value is in the range 0.46 logit to 0.60 logit. It can be concluded that the number of responses 

that dropped out was 584 responses. 

 

Proof of person analysis can also be done using a person map. The advantage of the person map 

is that it can detail each respondent by sorting high and low ability respondents. Based on Winstep 

analysis on Output: person (fit) order and Output: person measure obtained by the category of 

respondents' ability grouping as follows: 

 

Table 7: The TPACK level for Mathematics is based on the response ability of primary school teachers 

 Mean      =  0,55          

SD          =  0,72 
  

Respon   =  906     

Respondent's ability level Logit calculation 
Skala Logit  

Measure 
Total  Percentage 

Very high 1,99 logit + 0,72 logit     2,71   48    5,30 

High 1,27 logit + 0,72 logit     1,99   96    10,60 

Currently 0,55 logit + 0,72 logit     1,27   540    59,60 

Low 0,55 logit  - 0,72 logit     -0,17   190    20,97 

Very low -0,17 logit  - 0,72 logit     -0,89    32     3,53 

Total   906      100 

 

Table 7 shows the categories of teachers' abilities in answering the items of the TPACK 

instrument with a Likert scale of five response categories. From 906 teachers who became respondents 

information was obtained; (1) teachers with very high TPACK ability of 5.30%, This means that the 

frequency of the teacher's ability level is very high in determining the choice of the right response 

category in each statement item, (2) A total of 10.60% of teachers have high ability in determining the 
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choice of the right response category in each statement item, (3) 59.60% of teachers have moderate ability 

in determining the choice of the right response category in each statement item, (4) The number of 

teachers with low ability in determining the choice of the right response category in each statement item 

is 20.97%, and (5) with a very low ability in determining the choice of the right response category in each 

statement item, the percentage is 20.97%. Based on these data, teachers with moderate ability. 

 

In the Rasch modeling, information that describes the distribution of teacher abilities and the 

distribution of item difficulty levels with the same scale can be seen in the Output tables: 12 item map. 

Karami, (2015) states that Rasch modeling through a variable map plot provides an overview of persons 

and items in the same logit interval scale. The output of Winsteps version 4.01 shows fit and person fit 

items on the Wright map as follows: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Item-person variable map Likert scale five response categories 

 

very easy 

easy 

currently 

hard 

very difficult 

teacher ability 

distribution 

Item difficulty level distribution 
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Figure 2 is the output of Winsteps version 4.0.1 which presents the test results of 38 fit items and 

906 person fit. The left side is the distribution of the ability of teachers (respondents), while the right side 

of the distribution of items. Grouping the ability of items in categories: very difficult, difficult, moderate, 

easy, and very easy to calculate based on the statement item analysis on the item measure. Mean and 

Standard Deviation (SD) when combined, the level of statement items can be grouped (Sulaeman, n.d., 

2020). Boone & Noltemeyer (2017) express zero logit is location “M” or item mean. The difficulty 

grouping of items is presented in table 8 below: 

 

Table 8: Item difficulty grouping 

 Mean item measure = 0,0 logit   

Standar Deviasi (SD) = 0,56 logit   

Item group limit Item difficulty level Item Number 

very difficult 1,12 logit + 0,56 logit 1,68 logit B7,B30 

Hard 0,56 logit + 0,56 logit 1,12 logit B4,B12 

Currently 0,0 logit + 0,56 logit 0,56 logit 

B28, 

B29,B21,B37,B39,B19,B31,B8,B38,B

40,B1,B3,B41,B42,B15,B22,B26,B32,

B36,B14,B17,B33,B43,B13,B18,B35,

B16,B2,B20,B24 

Easy  0,0 logit - 0,56 logit -0,56 logit B25, B34 

Very easy -0,56 logit - 0,56 logit -1,12 logit B23, B6 

Total 38 

 

Table 8 provides information on items B7 and B30 which are very difficult items for teachers to 

respond to in determining the choice of response categories. Items B23 and B6 are items that are very 

easy for the teacher to respond to in determining the choice of item categories. In general, the item-person 

variable map concluded that the teacher's ability was higher than the level of difficulty of the items in the 

questionnaire given. 

 

Rasch modeling with Winsteps software in this study provides information on the results of 

measuring the validity and reliability of the TPACK ability of elementary school teachers in Mathematics 

through statistical summary outputs. Overall, the summary statistics provide information about the quality 

of the teacher's response patterns as respondents, the quality of the instrument used, and the interaction 

between the person and the item (Bambang Sumintono & Wahyu Widhiarso, 2015). Internal reliability 

information can be obtained from the output summary statistics (Sulaeman, n.d. 2020). The data results 

from 906 person fit and 38 fit items on the TPACK instrument are presented in table 9 below: 
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Table 9: Sumarry Statistics Likert scale five response categories 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 9 provides four important information, namely: (1) Person reliability and item reliability, 

(2) Person and item separation index, (3). Precision of measurement, and (4) Person Measure. 

 

Person reliability and item reliability, according Maat & Rosli (2016) the reliability value is 

considered internally consistent if it is close to one. The stability of persons and items on Rasch's 

reliability is in the range of zero to one, which is interpreted as Cronbach's Alpha (Boone & Noltemeyer, 

2017). From table 9, the person reliability index value is 0.93, the item reliability index is 0.99 and the 

Cronbach Alpha coefficient is 0.94. It can be concluded that the high reliability estimate means that there 

is a consistent interaction between the teacher's response and the item. Other evidence regarding the 

reliability of persons and items refers to the following criteria for the value of person reliability and item 

reliability:                                 

                 Table 10: Criteria for the value of person reliability and item reliability 

Indeks              Category 

< 0,67 weak 

0,67 -  0,80 enough 

0,80 -  0,90 good 

0,91 - 0,94 very good 

> 0,94 special 

                                  Sumber, (Bambang Sumintono & Wahyu Widhiarso, 2015) 

Based on the criteria for the value of person reliability and item reliability, the criteria are very 

good, Thus the TPACK instrument for elementary school teachers with subject matter is considered 

reliable to use. 

  

Person and item separation index, provide an estimate of the teacher's ability to answer the 

items of the TPACK questionnaire instrument. Perera et al., (2018) states that the probability of the 

spread of respondents responding to items correctly and how wide the spread of items from easy to 

difficult items is determined from the greater the person index and item separation. According Duncan et 

al., (2003) index criteria 1.50 acceptable, the range of 2.00 is good, and the index meets the criteria of 

person reliability 

item reliability 

Cronbach Alpha 

item calibration 

person separation 

item separation 

SE=standar error 

person measure 
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3.00 very good. Based on table 9 the index of person separation is 3.56 and the index of item separation is 

13.24, it can be said that the instrument is reliable to measure the TPACK of elementary school teachers. 

 

Precision of measurement describe a strong trust in the instrument to draw conclusions or 

decisions (Sulaeman, n.d. 2020). To evaluate the reliability and strength of the instrument, accurate and 

reliable measurements are needed (Perera et al., 2018), Perera further emphasized that an instrument must 

have a standard error of less than 0.5 (Perera et al., 2018). Based on table 9 in the column "SE Model" it 

is 0.04 which means that the TPACK instrument is reliable and has good measurements. 

 

Person measure used to see the tendency of respondents to answer agree. Bambang Sumintono 

& Wahyu Widhiarso (2015) states that the average value of the person measure is more than 0.0 logit, 

indicating the tendency of respondents to agree on the statement item. Based on table 9, the value is + 

0.64 logit which means that the teacher (respondent) tends to answer agreeably on the TPACK 

instrument. 

Rasch modeling with Winsteps software can provide information about the measurement results 

in the form of a Test Information Function graph. Bambang Sumintono & Wahyu Widhiarso (2015) 

confirms that the Test Information Function graph provides measurement focus information, the function 

of the measurement (initial screening, remedial, or test) that the researcher performs, and the reliability of 

the measurement performed. Based on data from 1490 respondents and 43 items, the output of the 

TPACK instrument information function with a Likert scale of five response categories is obtained as 

follows: 

 

 

 

 

 

 

 

 

 

 

 

                     

 

 

        

 

 Figure 3; Information function Likert scale five response categories  

 

Figure 3 shows a high peak, the peak height in the information function describes the amount of 

information provided (Bambang Sumintono & Wahyu Widhiarso, 2015). The higher the peak of the 

information, the higher the information provided (Wahyuningsih, 2020). The graph of the information 

function of the Likert scale for five response categories provides measurement information obtained from 

the TPACK instrument for elementary school teachers for Mathematics. The X axis shows the teacher's 

ability to work on the TPACK questionnaire given. The y-axis shows the value and function of the 

information. Based on the graph, the TPACK ability level of elementary school teachers in Mathematics 
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subjects is at the medium ability level, based on the graph, the TPACK ability level of elementary school 

teachers in Mathematics subjects is at the medium ability level. 

 

Conclusion 

The questionnaire instrument used to measure the TPACK ability of elementary school teachers 

in Mathematics is fit with the Rasch model to measure the TPACK ability of teachers with moderate 

ability. This is evidenced by the results of the analysis of the person measure index data of +0.64 logit, 

which means that it shows the tendency of respondents to agree on the statement item. The TPACK 

instrument used has a good level of reliability and measurement, this is evidenced by the standard error 

index (SE) of only 0.04, the person separation index is 3.56 and the item separation index is 13.24. The 

instrument used in this study has high reliability, data analysis shows a person reliability index of 0.93, an 

item reliability index of 0.99 and a Cronbach Alpha coefficient of 0.94. These three estimates show a high 

reliability score or mean that there is a consistent interaction between the teacher's response and the item. 

Thus the instrument serves to measure the TPACK ability of elementary school teachers in Mathematics. 

 

From this research, it is hoped that many similar studies will develop instruments to measure the 

ability of teachers, especially elementary school teachers. Measurement of teacher abilities can certainly 

be used as a reference in improving the quality of education and provide an overview for the government 

in determining teacher professionalism development policies. 
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